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v.svjoiaJI jbtc\J' S^ '^ J^j>iu cuxjisdl cAJliioJIs il>bej\JI ,jjo 

i^SvjoJLszJI J^J^il^ >iQ I Li cLo^CJuO ^U^jjJI cLljuoJ^ /xjjSJ^ OljJiJI 
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t $jL>wi! AiuJij jxjjSii ^T^il <J Uj£j jjj /jui jjiivii Uftic 

jjL^I j£j p ILL ^UkSI 4LS? U Vj j^iL ^ Laic 4L>» -1 
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JljaJlj JJJJf*^ J* J**^ 1 ty*" tpB- jAyaS -3 

.<a& 4j.J$£ lH>*^ IfJWyb Ifrai^QJ o^Ajj 

AUacj jjiL^VI f^^U* 2 <^ OjAh 6*^9 ls* <»%*b f^^i 

www.kaheel7.com 
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£iUil£ £e CjaJl Jja. f Ukil CjlituuSl <_£ju <>fcj Ujcj <£&j 
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J\ 4lU-j jpUal UI^J ^ "^jill ^jkll £fcui' cjUUa jU- ^ 

^JJ duly. 4JLu^l £l 4JI£u&) ABC -<>>j^ 
fcj*a**lt £jLi u^jSM U£j*j ^jfAll 4*b*fl v Ji c"d581 o-#" 



.Aaj^ua <LLuj 20 AiLuM Lie. Jxjjj c<>ajSM uibuiai 

uill 26 - "o^ajSn 6- Sut" Hello From Earth gy* Cx**&A 
.2029 JjS J^j £i l$4* ^c-jmu jilajluj 4JLujjil 
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..tip ljIjSIX' :U Jm c^ajS?) 4JLu^l ^ Jj ^Uj oaj Jja>j ^1 jUilj 




/jjptiS cbgj-u *~>$su ^Jlj-^S s^-*^ oL>i dlljLfi>3 cujJUclo Oilo dlL^S =v_s^jii 
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0L09I20JI o-o i^siizj cuSLi_)jo\JI OJlsujoJI ob^gJI ul v_s\JLi>-l U GcjjoIssj 

_>jjiSJI <&*juj Lojl iUj-c ujjjJ oIjLJLoJI /j^sLftjls ^j^l £jb> oLpJI ,j_c o^cJI 

6LaJI OJLdi 6_)f) lov n 3! cUjI-Xj Ogii ul ijZjyj 6L>- ifprs -X$9J v_snjJ I oLuuljjJI ,jjo 
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i lo . -^joJ I vjLo^cl uijjjii cu_ptJI oLJlSJI ljjo <uj>c Lcl^jl c LoJLszJ I t-a_jj.a$l 

sloJI v_sJ^j Cll> 1 .<o i nj I /juo^JI jJj9-Xj o^^' (jjo vj^JL? U^SJ ^1 Ma^^b 
!cusa^>3 cuj^uli L^9 q.<?. .loll ijsjJaJI O-ilS gJs i_Sj>l v-jtSIgS ,_sJLc oL-sJI 
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y^jj^JI \S^ii\ dljLJI oLjsJJ cuJIjus qJa.j-.jLij jUI ijJLc sloJLaJI _>ic JisJ 



f j^iall SjjjS A-ajAJ (jjjill jljiil CPA? J^JJ D' 
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,jjo _>i$l sSjpti Lgjl oLujIjjJI Jju <<iiijljJI 6_>3toJI aiJi> v_s\so I^JLob 

100000000000 

!<^uuuooiijJI cLCjjx^oJI cij-jiiju IgJfP 5 - j9Ju /><pejJI (jjjXLo dlljLfi>9 njjjuooiijJ I 

Lu_prl I i> Ls i6_>=tjoJI oJlA v_s\3 olpsU £JL^> jo-Is 1^9^ lo69 jl>9j qj| 9J9 

pSj Oil ... ^ AssJI ljui> I^JLob OgJjo i^flJI clLo \jjo oLpcJU cbtJLaJI 

.L^bj^l £jl> ^fpr^J ^jljic\JI t^JLc sloiaJI 
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ijprS yi; <JujjS AS LgJbcjl OA^-I ul LujU cuSjjjo^I cLaaJI vlibcjl qJl^s cJls 
.£y_)joJI Sj^gU c19\JjO^JI jLpbsAJI Q lo uJ Cj^ti OJuO^tioJI 0L0JI ,jjO oUcLpto 
qJl$()JI />jJj Lojj i_9Ljuu5\JI IaA ul LujU JLkd Js-X^r t^JLc Q()<?l Ion Jf^fiJS 

.lolc l jj_>_ijijLC J\b> £y_>joJI g; l o mj t^JLc Jo^j-pJU cLoJszJLi cJ^fi>Lo <^LiS_)jo JLujjLi 
l^jc lJJJ^jj td&Jj Sjja.^ SUaJI £l ^ ala«-aj 
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cu\Jj <peJu 6^SLi />$2cj$ **-jS\e£ ,jjo (jOj\JI J^lgJI v_sO^SU I jLaJI Gjs j-iib 
l jjo Qj\ cuJuJ^JI oLj^JL^-lj ciaol> ( jj cLoiaJI (jjo vjjj.p Jf^fiJ i/>Lc J5 i_9\JI 
v.Sv^rjbJI cLaaJI v_svS lju _X9 <UjIjlJI LgJlSLjJul v_svS oLpJI J^>l ul £prjjoJI 

9I ill^jJ >ol \lo.lol vJJJj-b (jX (JJOjJs lljL-C dlljLfi> l jjO y^Jj^l ,_$JI J^93 

.i_Sj^>-I oU_)jQj i-j^juuo- nj^>j\JI v_j^9SL) i_9\Lxc 
iljlij^oll e^A ^jJc jjli ^isl £lj IauiII (ji) O^J 1 ^' *^ 
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:^jUil AjVI » ^ia .[29 ^j^l] (jji f Ij] ^**a> ^ jaj 
Uj) :^bu <]j5 ^ Iji^b tu ijSri £jU £&JLa Jjaj ^jVl -1 

<Uja tjLtb t Uau> ^Laiil &t$jttya ftJA £Ub.l ^ kjtfJI -2 

c&jfauk jJli £)\ ^\ (jji f U2u IjJ Jft JAJ) :^bu 

..Ujua o-* 

ISjSj Ijjjju j43u (iLj) A-ftiSa (du UJ) i^Uj <Uoa A-a^ SjUil *i3UA -3 
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JLSLjJuI t^JLc cloiaJI Ol <isusijx)\ <^-99.>JaJI Jio v_s\3 oLil$ Jl>9j 

t^JLc 6Lj> ijprs g^oj sSjJI LcxS dJJjJs <j(pe^JI 0-ju3> J>b LjiuLiai oLpeJJ OJtiiSio 

l^j .^1 ^Ijcj o^J^I &U3b SLpJI jjL JL-jj tf i "dull" A1j>j 
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. . . Uil>jj 

■laa n p \a qj\ <j-* |j| ^Mjc (jj'i^.ijj Jj '^»J^ f Laid) AJjSj La |JA 
L«l 0*9 ftakJI L$a*JJ CjLajiuail (fiujj 4ale <&l (^jiua) 
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^wal^l aiA Jla £e i ! 'uhll fJjH! j^Aj Uj ^^jLLSI f Loill 

UjII Jcjll cj^J •••^ U>uac <ji jiiLuiVI AJLujj jAua ^ *>Lb 

.[53 :^^aa] j^i & t_iL j$ ^1 

CNN - NASA - BBC gsl^ ^ cLodaJI o\JLiLoJI :g r >-l > oJI 
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"ujiLSI pUIc UJJjJ 4^ ljUK 




Ski cVUiafl" (> VJJ VUj" gdkun IjAlIaU <ba V ^ *LL ^ 
jjfc CjliLuu£VI ftJA OjJSjjj iCjliLuo^VI ftJA Jjauj ^ t^j^) 

JjV^Ij ! J>&1 ftJA <j£ £e Aijli Clivj Ji W ij/vtllj 

.(illj ^ W AjjS ^ diaJI J!j11 lf^4i2j U^aLuouj ^1 

c^aj jc JjaJI jill fi)£ JjllaiL J^hjj .SjAiUa JljSSfl ftJA <^jj ^ £tuul 
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'"'bj' " a ** ' 

:f Lujii] lic&i ^ ijkji aIii j£ ji& 5- 51s jSj 6jl^^ 

.[82 

t^ttt ^2 SJjJ^ S>wua (»« Ifcjfl Li^iulj ^31! d!3 ^ ^UaaJJI £jj 0! 
L»jjc nil! ljLI (jA 4jV JjJa. ^jVl SjaU <J^4 '<_f^ ^ 

S-iJ-la. £»a >*i^Jiti Ik .[93 : JaI2I] (^jiaau U»C JsUu 

^Lj cUJa >ic AajjI JjS ^jjill dj^xi AaLL Jjitiaj Sj^xa Sjaa-aj 
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4 

<Ue Ij^Ll <jJ^ ciLiuSL * Ukll fjj Ulkfl .(*LL) :<^Aj aJj±i. 
Uaj ."£bilV eta dljj t space <i? (*L2aa) 

Luj£ \-yu in Ijijj t4iAX» AjSJj 4joL IjcUalujIj ^jjSilj ^jSjxa Cjjjlaj 
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jpUab Ijf jj (Uajljlaj \a<\*ia cosmic web 

. building 
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^H>* * J L* t^UA (jlj (Aajj^l (jlj^aJlj t<Ljj£ji jj< ua^l Jla 

jktuijj <jj^ SjUJI sjaj t dark matter 4 alEuM SjLaSLj 1a$auj 

.(1 )(ja*& l^a*j aJA Jsjjj Jluuj cAjS ^ 

(j^aiii oj^ 5 tjuij duAvii j»^ifuj £ igiun^ 

aU) l£j (Ob^W Qi^fc ^ flj,VtUU LuiLuii A^aj^ <IibVl 

A^J Sill A^kiu'^uu £)A pAj A-ua^l J^itjLaJI eJA (Xy-" L)- 9 <_f^ 
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.[53 (Ij^i f^i ^ Jc- *3 <iS^ t_iL ^jl jiil *3 

£t£ jl O^j -[82 :»lyufl] (iyjS l&iil 4j3 Alii j£ Juc 5* 
t cjLa$U% cjlbUlVI Aaa Lut>S t( ^l*j au! jjc ja2u Ate <> tfJM lit 
Jab 1i$i iUl <Ua£Uj dtj-laJI fkU (Sjlkaj lSfl)>« ftLL); |j| 

jjSSj .fUalVlj (JbUlVlj o^UUI I4J ^^Louj Uj%4 IgiVij jAiil 
^jlalkuxa UJJ^H b^-^ * AliiaJI aifc JJ^a Lf te Jab 
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alfti <^fl (^jjkLa ljiuu£l ^ (y\ .(*Uj) (?L^fl) Jla :4jj£ll 

.tft\ t>\juM U Ijaj t S>ujUa Jjfl.il! jjj»j11 



^T^ll ^fl SJjabj-s Ifjj Ijllfl j»J (Jj1«>» (iJj? ^ (Imj jl (IjlflLuu£VI ftJA £)\ 
SjajLAll (jilj jjC IgJL Ijllflj (l^jjfl)Ouaaj dLil <jj| 

!! jjLuij V jAj oIjaII )JA CjUIS jJjj ^T^ll jSL j>j dli 
25 



^) uU£ <jfr (jjJjxJI ^j-ialaJI ijhlVi U Ulfi lAAaJ AajjSJ! ljU 

.fiLM\ Allay jAuaj )JA jAua JptiaJ! 

flak!) aJaIuiI LalSe f Liaill ^le jjiajj cSjjLaJI l^L^LuuIUI jj£ 
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ai& ^cjjIj (>» Ciljlui (jjj^a. Jj£ ^1 c AilAlfxA^ ^Uoa 

4aLSJI 4->/nll OjlS Jij 4 jU#I <^ takLa ^jj pUklt 

r * * 

L)I>^ SJj^s <jAj Hula. (jjoJ>- fUic UJJj <IiUl£ ^ Jlla IJAj 
^yflj ^JjVl ^-aj^l l^iHal ^bJtfl ^ .(JoluJI CjLU 
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jLaJ I3 jLaJIs olj^toJIs /jjpejJlj p^>-5jj \jb±2cj \j3$9 ,jjo eLoouuJI JjoLu LoJuLC 
cLoJLssJI ul <gjo\J psxj ^^Jl J<ptlj \3$-uj v_s09SJI oL>jJI ul .v_s09SJI oL>-jJI3 

/jJLsl) l^lai qJUl J$sd vJj-Joj v_svj3> cljujIjjJI a v ffi CjuuuuJ I iJl^jujJ^ iLpJLj 
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:t>J&Ujj JjJ JjSj Cjaall |JA ^ 

"The first galaxies or rather, the first galaxy building blocks, will 
form inside the threads of the web. When they start emitting 
light, they will be seen to mark out the otherwise invisible 
threads, much like beads on a string." 

iOj*a1\ ^jVl *UJ! ^ tsf&k j\ ^Ji\ £Ax*l\ Oj" :»liu i^j 

Lf*J l£H *— 'fj^ail ^JJJ i-ifj La^jcj .^rj< alii -^J^ j£uai (— fij^-u 

.(2) 

Jj jSSiLj ^jJI Ap^ll jA <jjtJ ^JlxJI life (ji CjjSb (Ajj£jjj 

. structure of universe 4aL jilaua* ^likiujl 



29 



4iua£ ljJjj 4u»l£l\ aiA ^1 SUliaJI C^lij eJA ljVVJ yA Uj 

f li f ULillJ U£ f& 3*4- ^1 idll) 4JjS f UuJi 

tjj <i3jiaii iQii (ijt^iali 5* ^Jjj ^Ji^ 3 6*-*^ ^JJ^J 

JijVl fsi tf j3l) :Usrfi <Uj$ ^ jjyii U .[64 

.[22 :SjaJI] (f Uj f ULJIJ 

P-LaIxJ) cPUi UJ^ cr^ ui>^ lg HilVmij <Lal£ awI j mj 

<jL Ij^HJ IjJSIj LjJxj 4 aMl Ij^j^luu] ^jjA^dlj ^jIaJI <jj^ L?^ 
aiA J$i t^i^a fLL Aljia. (jfr Ijjjau jjju A^l\ a JA 
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Jijiiu Lpjl i5jj \J cLoJUao O^Lo i<pr9 O9SJU Uj-X^> qJaajdjoJI ^.nll >pJaj 

ob>-i3 jLcs jLcs ol_>=to l jjo ol_>j Lo J5 0I9 .v_s09SJI cLJI (jjo %95 ,jjo _>i$l 
> OJ^V' :lfrua-pJj O^J fjJI fUkll UIjj AufaW 4iM 
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Ujju (jj^j^aj ^UJI ^3 lilliil flak- jU£ ±aJ AuAkJI lj^H^I 

Scientists say that matter in the Universe forms a cosmic web, 
in which galaxies are formed along filaments of ordinary matter 
and dark matter like pearls on a string. 
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JLuuj tUjjS Kjun JLujj SjUJI (jl :f Ulxil JjSj" :aUa-» I^Aj 

^ ^filll Jla ^UUaJl SjUIj 4jJt*ll SjUIi LgaJt JjJa ^ <lil>a-*l! <ba 

.(3) "Jkll 

SjU^Ij LJJ^ 0> OJJlAjJ iJA 6C ^jj^ajjj i^S^A 

Ji JjLiJI j? ^|>L1 Jjaj V <|l t ^ V ^211 Alkali SjUIj Aojj^I AjJtadl 

jjjUajj &j diJayj ^JjSl! cjl (ii-Jaj Ulfe SUliall £ul£ 4j 

AjVI »JA cjl tiUj (> uafVlj !!!iaSa SJaIj 4jT <J JjlSaJI si* £C <>ia 
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(J> &»Ms •[ 6 :<jj] 0* ^ ^^UJ fiSj* *l*L»ll 

• ljjxII £tuJ ^ajua ^ U£ (Jjlu^l ^ 4x13) 

^bUI (jjjj La£ f Ia^J) LJ *As J^'mTi uLj£j iljI^a!! ai^J f \1A\ 4uL£ 
(>» <*AjjCj f Ukll f-VjA IjtiK o ^Lull JjfJ ^ ^-M (J-a^J tJSxJI 

f IauJ) £j| I'tnj IJAj c4 <vMi<vM SjLa]L LaLaj ^ Viaa <UI tu>^ ^jiajl tLaLaj 

fU-ll (J\ d i^Iki ^Uj JaJI iJA Jjj) gift 0W*-J 

'^43 D' <A8j 
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How Did " :Oi>j»J Jti»JI Jjjaj t ^cj chow (*-«^) ^"b^l ^-alSJI 
."^jil! f UJ! JS*JB Lia£ (f \ t ^Structure Form in the Universe 

4ju,I ^1 jjLJI ^jAil oL^I Jl>" fa CP Jtw*-* 

!?^l*J Jill cjUii l^jua IjUfrl )JA qjlA\ tfajj 
£l c(fLL) A-aiSil eJA CjliLuLfl ililab Uiie ^ jil £2L5j 

• VLaaj L>jJajj 4£J JS-^JJ t<LahVmil ^Jl <jl>^l 'fj^' 



36 



dujUloJIj jJAS f-MAS Mijia. ^1 aiA UjIj ^^Vl 

.[27 :^lftJUll] (Uli f ULJI f 1 lil ^Tl) :^bu JjL ..uiiilj 

f Ulullj) :<Jlla f ILi! ^1 ia <Ja.j Je jill Jj !4 AlUall 

.jjJaau VI j3-uij V ^bu jSsIj .[5 :o**AM] (ULu Uj 

:JjL2 ^jlaC f. LL ajbC' 4la£L £l JSjj f Laid! A^i jA li&j 

"One of the most obvious facts about the Universe is that it 
shows a wealth of structure on all scales from planets, stars and 
galaxies up to clusters of galaxies and super-clusters extending 
over several hundred million light years." 
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.(4) '^j«iM 




tCLu&o cUjjj 1500 cJ^Jo gJLi v_sO<)SJI Ol>jJl9 /JfpeJI o-^ j'- 1 ^ 
O9UI v.svS cloiaJI olsLiuSI JjoLu v_SJJI uj ^OgSJI v_s\3 tjjjMjoJI cUjO 
eLu 9^ O9SJI Ob gOiijujy Lgjjj Jojjj <^jJ9^ j5jjul>9 QjugZ uljJL> ijprg (J-^- 
cLoJLc QAjIl&j ul J_j3 sL_JI IjlA u-C LjJo i_S JJI obeudjg -AfJoc v_s\-juLiJuLd> 
OijI^JI (cLj) cLoi^g .[22 :6jji_JI] (eLj clo^uJIg) : JUi9 cdjj^b Og^iij v>aJI 

."building" /jgJI cloisJI I^s^^jj ,_soJI Lgjli oj\JI 
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^jlua .Uva ^lua <G1 £jJjLj i^jijAil jAj alii j>£l£ LJJJ^J f UIxJI fV$A 

3j) :cJa.j jP 4\£ ^ a iA JLflj j&l £l i-uydlj .Ja&LSilj 

LttJjL»l! fV> 0' <^ -[5 : J] (^j> jii <ji fft'p U Uti JjaJly IjjjS 

.^A>»i <> JaiLSilj Sjaa. <ji <»A t JpJI jAj CA^i 

(>hllj jlaill SjAiUa ^ ^Uj iisl fftjCAj dli (> ^jJI ^ie 

jftj »JA ^ ^ ill jA 4JI JSjjj c^j^I LfcJjjjJ <ji 

|JA ljUuiI <a^J J^-uJJ Jj '(^^i3j ULluj f I a mill lglf> ^ iil 

^jjSl! f UJI lift ^5 IjjSiuj (ifhfo j ffJja* <> b*>Mj 
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jA Ja c£l2bU (j-akl! ^IaII ^xftiu*Ail jjc J-»Ujj ^ ill cjj^II 0} 
?^Iju ^JJ SjciU LjjLua* LjU ^^kll j^V 1 
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Uj : (j* l$l Uj) ?j»jaailj ULjjjj cUaji** lal^u ULL>-i 

.jjjUil JaI Jija t*llj ,J Ula (| jil • (jj^-i Cy* 
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ljjau, f Uuill .AjIc jij>» Aija 4JV (SjUuj :<luJI tiluJ Jjfl diiij 
f-Uuiilj) Jj£ ^ SjIjS (jcj •'4^. l^il>ui)j UjkS t^L^ui <>ajSU 

fjaaJI i^uutf ?<jj^ ^US p-UkSI Aluuij U jA 

aiA djlj c^Uj ^1 <_iUS \JL <> <j£ tPl^' U*^ 
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*t£U jlvcVI 
&\ cjl^iua AJc xa^a <JJfa £l£ jJ :Lub Ujj£J iltfjtuu 

(jilt ill (IjliipJI j^ac ^ 

JIac) Lf ic Jab ^jJ) f Ukil aIjj Lai <LUx4j Aa^Ic jjjUj jjaj <jl 
JUUt fk. ^Iju i>i ^Uii ^akJI Jfull ^ie J^bj ^jSll cjl^il 
4_4l£j tub Cjlajjjl (flu) £| J^j ^jlju awI uIjS .dulaJl 

llja. lisj JaJ Jlij V U2i i.nyllj .[47 rCjbjljj'l] (&ju?j& Ulj Jj'L 
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.kuiiJi ^Ujj obuVb a»i ^! 

f UUlj lliVja £SJ Jst* * ^jku ^ski ^iLia 5-a l^Vj 
ajL» ^4 Sjj^j ijjil u±ic- ( _ ? ic. uijj l_uj ^ ijij * (jj a L x j ^liij 

.[24-21 :SjaJI] (^ISU IjLv^Vj o-Uil UjjIj ^1 j&l Ij&l 

/_L// <-S>/ Vc^uS^ ,G$SJI ijjo % 95 \jjo ^LoJ >^ i> Qnlhnll SlloJI (1) 

.Zd>j^*9 _i5£> 6jju£ JJ\J± jJJLa> 
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I Jul) <_sv5 6j£^Jj jjSVI i^jsill cLaAc ijjo <V\UJ "^svgSJI gjLjuuuJI Qjo\Lo " ulgjjzj qJLsLo (2) 
qjo £jlUS 0^>-g LjLoJb iuSuLaJI cbj+oJI Jl$jzx> qjo jJjuo J$j dLLaJI fiJLc './>*d>g JLzxJI 
ftJj^JI ilSjUUJ ijSuOjg ,iiljLojljJb ylLLaJIg cbj+oJI -Ipsic qjo G^jujuogj Ojbg ,Jl0JZoJI ujjlsu 
: LjLoJb i^JgJctJI i^J$j$yi J^OjjoJI &9$jo <_j\Yc (-S^IlTV/ /Jid) jL^obij' ^jJ^ £\lh\ll 

www.eso.org 

.'gSfioJI l j^Lc Oj^juuuuo I/Lug u^SJI jLSl^uj cUsiS Jg>- <*jU-)u> oJLLo jJiul (3) 

www.govertschilling.nl 

djsLnJIg 2005/3 IszJ J j$SjL5 6jJb> "ysOpSJI cLlJI JSLjUj <JlS" :gI$JlSU _>j> jJiul ( 4) 

{ jjOjO^> .'OL/iLJ/ ,J r JL>LJJ ,_SU2> <ULqjoJI<) ijOC)JszU GLlSlLoJI OL/JU^uuJI ObuOJ^L^]// t>C 
ClS2joL> i_Sv5 dLLaJI JL0JZO iJjO jjj iJjJjLof) il/SjjjoVI OpjLuJUJjJ <isZoL> { JjO ,jmJjjU u*UUOjC><) 

WWW.kva.Se.'cUJug^aJI cLuu^lSlJI gS&o ^jdc 6j2£io cJUtoJI OJLa) .cLulhjjJI g-Uj+olS 



[1] E Papantonopoulos, The Physics of the Early Universe, Springer,2005. 

[2] Vo/ker Springe/, Professor Carlos Frenk, Professor Simon White, Millennium 
Simulation - the largest ever model of the Universe, University of Durham, 
2005. 

[3] Matts Roos, Introduction to Cosmology, John Wiley and Sons, 2003. 
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^1 £tui 




aSjSj ^jSli Jll AjIjj o& jjj*^ l>I>U1 <^ 4-*^ Ob 'Ob^l ^ 

....tUalc 
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(cjUj) 4JuL± Sjaju* LLaU c? 1vjj diaJI |JA ^ 

i j-\<nM (jj-a^u flalx!) (j\ 4 <LoI^I a iA (jj^Mioli jialjj&l 

.^jjjaSftl J^M^W 4jLlaJI J>^W 

'gut ^AUiSa 'Lfc£jUa ^ Ijjj) O^J^Mj ^ 3^ lM- 1 

fJadl o-ali) I JA .[12-11 (^1 Jjjadl Uakj 
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/J liLoJs TLjoJLc <isu9$ (s^9^ jUc) ^IjoJ^ J^9 ^U;-)^- Cf+V I^Lo <oljio 

<->\J* tiibj ^aixSI si* jl AjLxuiII s^a £l kAzuM ljiuu£l 

CjUjjiJI aiA jU^j IjcUalujjj uj^Ij ^a2jJU« djjSsu Ujju <j£]j 
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?l*M\ CAS IjUa 

* #* 




ol>jJI Ifj i-S^J LJ «=UJl Lijjsuuu /j^qcJI 

.[54 
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^3Jl> ,jjo v_s09SJI jLaJI olji JolfijJI Jj>I ljjo jLi>l JjLujjj Oj^to OjJ 
v-9_>auJ JjLujgJI OAfi> jjJu-JI (_pcj LJ ciXll _p«uuj i_ftj5 v_svfio I^JLoU .Lujb cJl^s 

LJ cIjJI <^>$j o\jsd\ v^juuMJ 'v^J^tJI ,_$JLc 

_>j^ ljjo t-»-»-7eI->^.L) sSJJI (jils [(j^JSJI IjJ Is^JailS y^bj^l v_s\9 Isj^yJ 

! ! ij^ijoJLaaJUoJ I 



." Smoke <>3 ^jai^V 1 
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The cosmic dust laboratory at the ^$$11 jLaJI JJb^ >+iitoJ 6^ 
^^Ul jLaJI ijjo olji I^JaaJI o^jJI =LoiaJI >fJoj9 Johnson Space Center 

\J Loj <cUoflJI sj^Ijjo i.Sjo-1 q.loo.ll jLaJI I jj5>9 icj LiLi9i !9>>l9 

cUa-tAju.il ajui> 0I9 jLaJU cj ci9\Lc \J IjLc cUj^Joj liylS Lo ul dJLi ,_$\jil JjJLi 
!(ul>i) v_s^ oljJJI ojui> ,j_C jj&j ul <*atJL5 J-iaSl 0I9 <cLLbl> 
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Primary Ion Sources Magnet of Mass Spectrometer 




Sample Air Lock Analysis Chamber Detectors 

[Pluto courtos* ol fntnh Juderwremn. Wellington tin iwmty.l 



J3I j£>3 njJoJLjJijIs Oslo oljjJLa^o v_svS v_sO()SJI jLaJI oljjJ J_JbeiJI jLpj> 
CjjjI JtSs .jjJbLoJI l jjo \Jju _>jJLiejoJI Jj>b O9SJI cLuuljjJ <3j0jj0u£u />Ju /JlaJI v_svS 
.O9UI v_svS Oj^JoijuoJI ^jjLaJIs ^JjlfiJI t-jL^j>jaJLI ^jjL>-jJI q?. .loll jLp^JI I 

oJjAa. <LaK IgJV (JJJ l^jjiUdJ (Smoke) A-aliJI »i& <jl 1 jj->t1|j 

Ujjc ^Ujj 4;^ d& M£ J*^ ^ 6^ 

lg aiiluij ^1 l^jjj LJiil <^Aj <Lij Luj* LuJ& 
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oLxkSLi >jtiuJu ^sOgSJI oL>jJI ul />9jJI diiflJI /jJLc v_s\3 cijolgJI JylsLaJI (jjo 
uL>jJI ./><peJI jaJasLo ,j_C j^LaJI cj^^l i_ <^sy <^fi>3 lOgSJI v_svS 
/><peJI JijJiju ul cis\LcxaJI uL>-jJI v-j.Te.<jaJ 1 >Sucxj9 ii-jiSlgSJI gi lo »<> S! sJqsj 

IaA ul sloJL&ll .O9SJI eLj v_s\9 /x^jo ljjjLujI j£> ub>-jJI lil lOlj^toJIs 

.O9SJI J^Jb* oUjij JJjo i^^jo oL>-jJI 
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<> daulafl ljL2u£l Ujju djijL dJjlj t Jjfal ijA "QMS 

: Smoking Supernovae fjaaJI ^Uijl 
55 



ja\ ^u^i ^iij^j j-ahii o^b 




(NASA Johnson Space Center) 



^50^5 oL>^ <Uj>=r 
J 9 I 

Lo^s OgSJLjujJIs U9j_>SJI l jjo v_s\jjjLujI Jijiiu v_ji5_>ij Lgjls i(>ijo 9_>SjLo 50 l _sJ| 

.03^ iSJJI ol>jJU oLjuuLaj\JI gLS^oJI 
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0> JIaS^I ^Uaj Jluu 0* 

Jj <j<ajSn Jlaj AojUj AjI^ui Ha cjjjSj <ji QjAuli in V P Laid) <jl 
jAj j&\ CP jjit .& Ol^t ! C?>^ «-fclall JjuaJj 

(jjUll ^ (jjUil JfAjj ^U^II i fln^jm £?j c^LuJI (> 

.[15-10 (OjJilc ^ji ^ikil UJ 
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qlo miI^j CjJafijJI Oj^^aJI OXcb laJo i/j^cJI (j- 5 - v-9jJLi v_s^iJI v_s\j()SJI ub>jJI 

.LJjp* ,jjo O9SJI v_s\9 <iJjLfi> oLjcxSLi jjJoUu cuxjjcjJI oljb*aj\JI ,j_c 
f Laid! JljSl JJCj jj^l £y* 4u-a^ lj ^nVi ill I^SsI ^ < _ 5 jj^1 
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U iiA :£jS1uuaJI diijV UJI>ujj tij^mM ai& Aiiia. £C ILL I^jju 

ja^c a*jjL ajisj f uic JjS (o^j) ^ ol^i <ka 



1- Smoking Supernovae, Science Daily, Jul. 24, 2003. 

2- Astronomy Picture of the Day, NASA, 21/9/2007. 

3- G. Jeffrey Taylor, A New Type of Stardust, Hawai'i Institute of Geophysics 
and Planetology, Hawaii University. 29/8/2003. 

4- Messenger, S, Keller, L. P., Stadermann, F. J., Walker, R. M., and 
Zinner, E (2003) Samples of stars beyond the solar system: silicate grains in 
interplanetary dust. Science, vol. 300, p. 105-108. 

5- Nittler, L. R. (2003) Preso/ar Stardust in meteorites: recent advances 
and scientific frontiers. Earth and Planetary Science Letters, vol. 209, p. 259- 
273. 

6- E Papantonopoulos, The Physics of the Early Universe, Springer,2005. 

7- Matts Roos, Introduction to Cosmology, John Wiley and Sons, 2003. 

8- Michael Rowan-Robinson, Cosmology, Oxford University Press, 1996. 



59 




I^jCjjj SjAUaJI sJA 4_Jac- J^loj tjlg-UI J^l <Jl|jj AJikiaJ Jj^v^Lj 
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(fi. Sjia ^al £fij flj laJa^A (ji/sM £)\ Alajla OjjaI u-Ull aflae! 

(> ilttij (i? (jj^) ^»l£ ^Jaiuil Caa* jlfillj Jail! SjAUa (JLaj Jili 

.^lUJS 

<_ua*j cjl^ao^L o^J^! Jj^ "j^b J^ OUi J SjA!^" SjftUalWaA Vjl 
(jlgall <L«pUI Sf LuaVl e>«jal (Jj*auo1! Jja»j Vjlj cS^aluiAll o^ajVl 4£>* 
^Jp f LL gSHyu £l '^aaul CjlaWH sa* ^Sj *1 o^J^! 4ajJ* XAj 

aa& j£ 111 jj^ Ob^l! lj! <_r¥^! la lumJIj tJ^jlAa. aa£ Aallal! jj^all 

f Uiaill <ji £a**j Jail! 

tfjjjjal ^vjoj o^J^! Jj^ O W*^i J 4fj«tll 0"&i CMj*^ J^lj J^ 
J£ jiillj JoAillj JI4IIV3 Jail! JI& gjfl jAj) I^Ua JjL .l^uil Jj* 
D | Usa (^^aLy dtia J ^) SjlaC IjUb c[33 LjalV!] ((i^aLu ^ 
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J(^> j9JJ LfOj^l Ol Lo>$9 i^JLSiO jljbO v_Sv3 y^Jj^JI J(p> j9Ju jjOjjJI ul 
j^SuS <Cl_yi3_)\JI 0_ > SJ| J<^> l^flJjS J3JU JjJUI Ol9 dJUiS l^jLSlO jljUO v_Sv3 (J-U.O.-»jijJ I 

ulj3^ clc_>jjj Lgjli jLpjJ Is JjJUI <kCj-mj ul9 I JlSLq>3 ijLgjJL Joj-»j3 
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ijaa J2\ tibial o^jSfb Ja^ Sjjb JjJa ^ JalJI Jillu 

.qaaJlII Jjjj^ j^VI AajII Lf lcj co-*-*^ VJJ^ ^Jg~>J ^1 cj^ 
J^l ^ jl^l fejjij jttfM ^ ajln tf» 8 $ (fy :^U2 JjL 

(j^ Ljjfc«J ^ cjlj <y»^» J^l (i>?J CP J-^J t>AuUl J^J 

.[29 
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IjM tk^Ji) SjSll ^lou, ^ jl^lj JaUl JUS ^SSl Sjj^ll tjft jistf 
aifc (<LudjVI aj^W Jaiaj SjjIj jA J^-^!j Jj^l U£> J-^l^l Jaa^l <_r*-* 
cj Sa jyiV 4iaij jlfil! JUL dua. <_£j^ L)Ui J 4^" 

oj£jL iao^j SjjIj JLuj Jj (A^jxla jl A t\\\"t a* i'u inl JilJoll Aikia <jl 

jj&j jl^l tgjll jjft) :^bu *UjL oLM ^ U Ijaj .^jVl 
jjjxSl ja VI (^auU J^V cs>vj <J£ ,>aJVj jj^Auill j*L(j J-^ cr^ J^"' 
<^b JiA, jl^JI ^ Jolll JIaj 4J1 ^ Usa .[5 :>.JJ0 (j&JI 

.UsjI Jaji\ ^J© JJj AjVI a JAj .SjSlI 
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OAA J<^b ^^JLc i_jL> ,jjo jLpjJU Ki^S (jLuuoJI) v_>aJI obejlj ^Jj^ciJ JjJJI 
ul9 Ojg^aJI ,jjo j3-\JI i_jbJI v_svS Lol i^U^^Lo <^ftjLujy aj\£$ j&hj.S i6_)j|jJI 
J<^b ,_sJLc cU<p> v .o-L.3 JrJ-ll c(ii^-\Lo Jsb«j3 jLpjJI Oj^> ivl'Ji^ej ^jjj^aJI 

■ ll >JQULJUJ 



65 



£p Vi\ » .[187 :SjLil] (jail) ^ jpiVl luaJl fa 




O^SJU Jcu^j JoiJI lAA .jlgJI JJUI o^l ^>l9 Ua> ^ i^jJ LuoLol sSjJI cl>^J| 
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jl^lj Jail! CHi "'J* 

AJaSUll Aoj^l 4ju&) V* ubtiil cSjl>aJ\ CjUjJ ^9 ufctiil 4t >bjVl 
c^U ^ ufcL&l IaII) j-ill J ufcLSi! <l+L. <j£ ^ 

.[190 :d>^ ifll (V^l </4iV 9$ J^tj cP ( r&^ l J cPO^tj 
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.i^^ku, ji^i ^ $m\ ^uji 6- jijSri jiaL ol 

^ik jltffl J±l :^bu JjL .^L ALU- jijiM 0) di 

jjjja ^Lij UUjj^jj oajSfl Ue>- 111 jlj .[54 ruil^M] (tiua. 
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qjo.1 loll iv_s\^>jLsJI cLaaJI obejU ^j^l <-^>$5 (jjo &yicJ ,jjo iJa^-Mj Lo J3I 

IjJI 

W 4l£j 4jLla jl^ail 

JjL .^LuuVI Aua uiliu Jil\ .ilaJI &Jaj W jl^l £l 
\jl>k t [37 :o*0 ^ £^ tP' 

jJLj ULj cjla jL£ 100 l^cliijl jjLvlj 4a^ajSM Sjiil ^> ^^^-^1 
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J*l3 Ci* jSi jlfSM 0? tJ l» jL£ 12500 Jj^a jfcjSfl 




cL>lo »») ,_$JLc J^>$j \J Qj\ Ja>-\b i_>joJLII$ CLJ9SJI />1_iajl>\JI cUflj JjoLu LoJuLC 

iuL» cjUik oUjL <J^ 

iSJJJ*^ ^J^J cSUaii ^jlia ^^Lai <_£j^ 
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^Iwll (j^tj J^-hj J**ttj o-ilill fil j^u-j) 

dua. <_pAutll Aj ^jSj U li&j t j^l iUe (jjxj (j^-uj) -[33 

(OjiaLy cilia ^eJSj jl^l J^L- VJ) <UjL ciUj ^1 ^1 

[40 :o4 

(jjJj <jl>^ 4j f Ia U (J^Uj <jl Vj i^jjAaJi <UaIxSI <— it jht all 
ei& (ji 4 >n\\\j (djlv&lj a>)I JjAua { J& Jjj lift. j c4xakJ1 J^jliaJl 

.^jcUk^Vl jU&1 £1^11 Jju M Cjljiui <ji VI 1 i.Kn ^llaJl 

iLSj^oi// cLholl gS&o ^jdc Cjbtjl cLC^xxsxjO * 
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gauJ :j\ 
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Lu yxs>$ i ujjJLo v-fiJ I cLLo ^jjo _>i$ I sSjpti /jjpejJ I ,jjo gjoqej ! v_s^ 6_>=toJ I 
<Ux> gjjl (Jjo _>i5l dJULdi Lojl O9SJI v_s\3 OJj^-gJI v_s^ Cj_iajlJ 6jJ*joJI OJlA 
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IJlA3 >ol_>C f^JLS 1-flJI 3jLo ljjO _>i5l O^J (Jj^Lo-C jJ^jjUzS jlgJ> jJ<)j_ijO^ jJ9_iaJI 

o 

jji> cLolituO v_SvSjO I3JL0U9 iCLLj-u O^JjO 6j_>JulC >_s\3 cUilaJI CUjCxSjJI 

IaIS (2>aj AjSjj^VI SJaIa^I CjLVj^i (>» f Laic ^^.uaUJI f\xl\ ^ 
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jA JpLaC jSjjj a*i p\A»s\" i*\\\W\ aiA o^j UJ^ ^ij*- 4 




ul jf^flJI (.sOLc Io^-Mj /xiaxi 3j_iaJu l jjo L^a9 Los *j9^JI i_U>Lu S^jJI ol 
J9J0 gJUo cULSis ^dj^Jo Jo9j^>- (.s^-C v ° Lojl LJlg^JuLC gj2>9iJ \J ol_>^toJI 

.gL.J9.i0ll oI^JLjujJI l jjo l j_ ! j\LoJI oLLo Ji^-lgJI lo»"iJI 

(IjULu IjliJli liA Jja. tiULuil (> Uk^a bjfr f UkSI <Jli Sil 

(IjULuj (jjjSi) ^iijii ^his h*-* ( -fr> c> <A>* 
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c> J j±al\ ajlij cjUUJI sja AaJU* Stats i^i ^ AajUJI ASe^ 

.CjjjSIlII LaLaj Axuu <jj^ tgiO< mj 

45^ o 4>?>J JJ*^ ts^" l^J^ *JJ-"^i f LaixSI ^1; UHc- 

Joualij ^uiIjJj dlj J*j f. LakJI .(^jjiil ^luu^I) ^Houoa IjiHaii f IauJI 

lift ^9 ^UL31 Caii 4j (^jjSI! gJ^I ^ (Ju£)^ljj*j Allia 

a^A ^jl Sj^jUa ljSjjIj tt*La. (J jju ULu ^Aj AiUL Weave 

.(dlaJI Ljij f ULillj) ^Jj^ t*^ lift LaLaj UJ jj^-aj 

jrLu^l ^1 Jl f J£f) JlSj Uxjl VVl • Jj^ ^jUI fUVb .^L 
jLai lita. 4 Sjaj ujj^I Ala JUL Avmn jta.La <-jjitfl jjj 
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/xiaio g_^ujuJI lji£> Ob IsJl>33 i^Jj^Jo ^u-iaJlJI l-iA o-'- ^LoJLszJI CjJjkj 

i_9\JI cuic gy59iJ Joj> LujJ ul ia^-\Li ^9^1 &H^JI 6j<K> LioU li>[ Li\J 
6Ssb v_s\3 3JuJ v_S^9 P^zj OjjJLo v-qJI cu'Lo L^a9 6yscx> ul (jjuuu ^9 olj^toJI 
JsLqjJI '6j^]\ oju3> v_sv9 ^jLojJLs i_S_>j ilii \J 6_>Aa^> qJaai5 Oj^^aJI 

Ijl> ciiLi9i -k>9jj>- ^jJLc t q lo.io'i ol_>=toJI ul Jo^-Mjs iol_>=to v_s\A ^LyixoJI 
qjLiuuJIs gL.J9.i0 1 1 oI^JLjujJI ,jjo ljjjMjoJI oLLo Jj l j_ ! j\Lo qJ^Jo gJL) lo»"> J^9 
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^ll^b Ljilii Aiajol £| ujxj) *UIe 4aC cL^vjj ^uulll (JA 

V (j^J^^ oil) lA& <jj*J tJJxia Liu) jAj *Qj g^>w*j 4JI ^1 jAAa 

AiSxi 4j2 Uj gtu-uJI I JJJ^*^ Jii*^ ^-^J tr^l JJ-ail 

.[88 :<JaUI] ((JjMi Uj jj^I <LSJ 

CouuSj ^rt^lL Cjf dba 11 <LaA£ <jV ^-aaJI ^U-a ^j<v>^iTi Luajlj c^rj< inMj 

.JjiaJL 
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^Ljuuo g,lo6.» cdolS cUjuj v.sv^S iOJ^-I^JI cujLJI v_svS j^o jJL^ i-fiJI cu'LoJ\Jj gJLi 
U9jJLo i_aJI 3jIo l jjo sScpeJ ^svjJIs Lj_>=«jo ol .OJl^-Is <ijj<^ cG_juu itSsLuoJ 
gJaflj ^jvs>- glisy c^AiaJI ul i_Sl Ouj^o <U-juj v_aJ I cu'Lo LpJ^Jo 3! lfi>_>Ja9 gJLi /xqcj 
z^o]\ glisii I9JL0L9 icdLolS cu_juu v_oJ I cu'Lo lgjSb> ^^Jl lgj3b> ,jjo LjjJ*jo 

V 09SJI I 
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U liAj ^ijunll (JA Ac-lLa ^^li (JAjI 4J1 ^yjau (iik^)j t^tall gAuuIl 

LLaLI (dlaJI) <Lal£ ^ S±^lj <Lal£ ^yia (S^jua aj^a-a <bU£ ljLaIS 

^jaA^'u in f LaIxII LaIij t^n* all) I^A 4 (jc. sA^lj 4 aISj jjC ^Ijuj 

<£pl\ Ljjj f ULilVj } ^ ljLVI AiuiLu Ulab jlfl .^aJaC ciJA 

.[9-7 r^bjlil! ] (t^t 5- iGc- * uifiii JjS <Jl ^1 * 
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flj^iu £.LojJI Q+juaj 6j^3 clsjLJI 6j9^aJI ul Jo>-\Li q. ..<Qgll £.lojJI b\b>- ^j-)^-? 

j^JbJI ol ^^JLc Jju L0JL9 ^■•^-^j (_sJ-c ol li^s g-^ujuJI 6j<^ L0L0J 
.[62 ijjojJI] (Jj^s gs^-^ 3^ (-S^lc ^9 cv_soii 3^ oj!^ e *ill) 

di^T O^jVl <jij) Jau JjL ^buj 4,L2 jiil J Jaa^U t*l#l 4luAu, 
.[23-20 (dJ&Z fill U jii ^Ul o^jVlj *ULJI 
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^ (jjiujj V ^£j) ta^j all ^rj< iiill l-l^J ^ujj ^ I^jI ^jLujj 
4,U ^1 jA ^! lift ^ \s*fch cs*^ ^ cOj^ 

/T/^ 7 Papantonopoulos, The Physics of the Early Universe, Springer,2005. 

[2] Vo/ker Springe/, Professor Carlos Frenk, Professor Simon White, 
Millennium Simulation - the largest ever model of the Universe, University of 
Durham, 2005. 

[3] Matts Roos, Introduction to Cosmology, John Wiley and Sons, 2003. 

[4] Robert Sanders, "Dark matter" forms dense clumps in ghost universe, 
University of California, 05 No vember 2003. 

[5] Michael Rowan-Robinson, Cosmology, Oxford University Press, 1996. 
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[6] Malcolm S. Longair, The Cosmic Century, Cambridge University Press, 
2006. 

[7] Klapdor-Kleingrothaus, Dark Matter in Astro- And Particle Physics, 
Springer, 2003. 

[8] Neil J C Spooner, Vitaly Kudryavtsev, The Identification of Dark Matter, 
World Scientific, 2001. 

[9] The Age of the Universe, Dark Matter, and Structure Formation, 
Colloquium on the Age of the Universe St, National Academies Press, 1998. 

[10] N Katherine Hayles, Cosmic Web, Cornell University Press, 1984. 

[11] Robert A. Simcoe, The Cosmic Web, Americanscientist, Volume: 92 
Number: 1 Page: 30, 1.30. 2004. 

[12] Maggie McKee, Washington DC, Mini-galaxies may reveal dark matter 
stream, New Scientist, 12 January 2006. 

[13] David Wands, A brief history of cosmology, www-history, mcs.st- 
andrews.ac.uk, March 1997. 

[14] Our own Galaxy - the Milky Way, University of Cambridge, 
www.cam.ac.uk 

[15] BBC News On/in, Supercomputer to simulate bomb tests, news.bbc.co.uk, 
30 June, 2000. 

[16] Palle M0ller, Johan Fynbo, Bjarne Thomsen, A Glimpse of the Very Early 
Universal Web, European Southern Observatory, 18 May 2001. 
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.lJjJIaII (jhioli £p aJj*J (jl^> 
. Jjjlailj ^IxaIIj ljW^I (>« J ajaj La jj£ j<n UJ^^JJ 

^jb ai&j i!"^ ^Uii oj^I" Olw <*j> <^ ^j^V 1 

*Uai jS j3ui a-U^aS ji ( _ r aixSI JUiJI (jl^jfr lift <ji 

p.LiiSI f Ulc ja -ij-i^l LiLuu£VI lift i-i^luaj www.space.com 
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-X93 </>9<ejJI J^jJoJ gj-u^iJS iJuoJO jlaJI ul5 LoJuLC OjiaJI ciI^-IjjO v_s\3 O9SJI 

.qJiLfi> ^09^3 l>l(^ol cLayjjJI Cju15 
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^xj Ojlj ?Ufj Sjaaaj ULuJ <ilLu <>j TtifS >*V 

<J jjlj c^ljal ^> c«jJUil f Ukll fVjA JljSL £VI yjtj uj>uu 

6uia Ijjjs IjUcj li* <^»j 

£)j£3l ^lj)^J ^AuU 4_u^u3 ^Ij^i 

il&s-all <> JjJxSI 4j>*ij ^ ill <j-»3*3' JP^ ^ *U 
:(1) tipJUj <J1£*JI £tuJ ^ 3L»ki! ^I^lj 

" The universe expanded rapidly after the Big Bang, during a 
period called inflation. Later, it continued to expand at a slower 
rate as it cooled enough for gas to condense and form stars. All 
this time, density variations contributed characteristics to the 
sound that Whittle's team has determined". 
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<LLLuuj A1j£jj jlxJI J jjj ^1 j Jl L&a Uaj) Jiujj MjiLijj t Jxj 

Cjj^i (j^jLai Jj^nn ^ <1ia&Lui iCl^jJI life j£ .^jailj 

j.\ SjSjaJI Al^l^a <J Oj^' 0' ffl^ ifrftlj f Ukll i^jLvj^uflj Jill <A>j 
jUUI liA <> Jl&Jb fjauJI ilifjj U&j t jbJI JtxJI ^ £l£ Ulfe 

jjjj tAlui (jj^ia y& J-*J^I 'jj^a (jj^l jJ<^l i^jSil 

ALjL Sjji! u i1tni JjUuj (jc. AjIaI JjAaJI tjjjZN lAuS1\ life ^-^J 

(<l«*jUa U£l iM jj Ic-jJa Utf] cPO'SUj 1^3 JtfS £UJ gA? 

.[11 



89 



fi)6 jA UA f Uuill fi)6 £b i±a.jj fr\Jal\ jxuilii Cjjjia .iia 

:^lau 4J$2 ^9 JjL ^bu ill <U*j ^JajAil fltf! jA Ijfi -<>ji* 

HtlSSfl i^LSl! U^aa ill Jli Jj : ^klt JaI J&\ Jfij" :(6^Ua U£? fitf) 

.(2) "^U3 ^ ^ 

4JJU> 4_uj£ CjLlij 

.(Ijjjjj £jJ Uj£>j Jsj jc 4S1I cjIjS <ji JjAj £j) IJj) Ul jjaj V ^1x1 

sjj^ji ^ksi jUiV) fJip ^ aju-Ij ^ >»Sn Ija (Jk; 

^ £jlalljj ' J#*^ ^ lj]jUj J£ 4jJJ*-M Jj^J ^-^JJ 

ji atfjfl <^ ill l^jji ^Sfl ^b>JI O^jlfl 
jjSjj J-Isjj LaAjfr jlfr <ji JjI^uJI ^IjlKjrt 1-4 Jvl^ <j"*J 
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jJuUI '.'.""J tilijj .Ajjj^a (jjSZ S$ uLa^a JJaUI lift <j£ jAusj 4_a^a 
J-lajjlj ^-Hi^li tULkj Uiic fjxij AJm ^Ui Cj^ U liAj 




5.5 110 210 ma gea ireo 35:0 

Frequency (Mi} 



Jjjoj .^^Js^JI <iI>-I_)jo v_svS O9SJI IgJjJLIol v_svjJI cL«jf).<oll obijjJJ v_sJcLJcLiej fi~uJj 

Lj^tJuo gji> Jj <6.ib» olcgij Jijprs /i-J-C v_s\JLs^joJI \xft> J\Jj> ,jjo tSjj LoJ>9 
ci9i v_svso J^'-'S -djjol t^JLc 
9I jlaJI cdb-jjo sSl ^9^1 <^Jb-l_)jo vs3 O9SJI />\15 ,>C LjJu> LoJulT: v_sOljiUI 

9I Lcglo LLol ^jbjSXi^ LpJ CJL^i olS-i Sr^s gift-"-*-!! i_sJ| i-S^^j-uI />J) :oL>-jJI 

.[11 :cJLa9] (^llo UL r T liJlI 

SJA JpUalj (jUj) lHJ^> f tuiaJ! CjUjLa fjLajj t*Jl£L*l ^1 ^Ji 



91 



<ji <j}fl>all ^1^1 LkLall ^ajii '(3) ^Hj£31 LjbijiSl aJA JLsj tutu 

.«aailti <Uui) Jj <iu£ ue ilul£ tutiiijll 

£i ?£ti.illj £j£ll j^C (> SjSxall 4la.j*ll tillj ^lau jill Lf Ajai |jUl ££lj 
<Lu2y J^l ^ ^ISj t^jjSll jbill ^JJ 4iUaVb W jbJl jlilb UlLui £li 

•(4) 

^jaull A^S Jja. jlill ^jjC IjC-Ualuii f tolxll ,ji .iaJ Jxilbj 

.ok jlill 

t jLc t jU jle < jlill CjUIkuflAll sJA <j£ >uaall £)T>all £)1 

a^A ("imnll ,_jAj 4ju«t* 4_aK ^ lA^y-alil "..AjjIIa tuljj 
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j$i Sj^Ua Jjbfi jjjjuil UUacI ^1^11 ^ t 4u*kJI taN1h.mil jUll 




/>J) : l _sJLssj v_s\S oljiUI cue Ljj^- Lo Iaa ToL>jJI ob<)Suo oaa cj^uoJI 

93 



U f»jjll *UkJI Ifj ^>uaj sLuj!5U AailaJlj t> cAj 

:(5) jal Jjjj J3 ^A 3Ji l\ 4JjL 
"the cry from the birth of the cosmos can be heard." 

4**^ 6^9 -[29 l*$\s ?0- 

(jlj Itu* jjC-j f tSJIj Ljj^aSi tijj^i. AjjIIaI ^yiaau ^j-aiaJi jfkJI (JAj 

^jli V IjUi Jj cJaJI ^ (j* J* ^ l^fej .JjS 6* 'W^ 

£l OjJSjj f Uidl ?^l3U rfiil Jliilal jA ^jjjill Cjj^aJI |JA 

*X&1\ \j& (jfr £uuj Ljlj^aV) a^A Cj^i <J jlxll J-Iajj ^jj 

• UAj f LaIxII aIjj U life ^j^t 
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JjjLuiaII £U.ill <> 

?^L*j &\ uliS Ujaij |jU (J cM-ill ^ILHI 4i^ll £C liU 

: > JaJI JjS JaJ Sj^Ua ^Li-ill U ^ VVl Liiab jl 
f L4L1I) LujJ lAjii f^Uvdu ^ u^J}\s Cfr*Ji ls^ (JAluals) 
AjVI ^ L«£j -[12 :<IiLaa] jjjadl jjjSS t&J UaLj £uL^*j Lull) 

4&U*1I 4ajj£ll ^jjL&kll 
L« Jjlj JjJJ jL* LuL» £l£ £j£ll £l lJJJlAj f Uiaill *Ule 

: JjLujj Aj V Uaj t^jjl inoM IaIacuj ^j^JILj ?.Iauj]| 

jt Lu.il! f Uuill LLjj) :£ililLi *ja / J ^Lu a»I JL ?1 IjUI 

£j£ll AI^jaII a ^ ^uLuiAll j£j IjLaI j\ tuSljS 
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gjjCXJ*9 .uL>-jJI ljjO /><pejJI Jijiius C5_iiuj LjJtJ> cLoJLszJI Lg-g^uuu^l v_soJI J^-l_)joJI 
3! gjjl^uJI Jijiiu ql^-jjo v_s\^i ob>jJU olJLJI ql^-jjoJI ul cLoJLszJI 
I ^3 1 oL>jJI (j-C vIiJlsj LoJuLC iOl_>iLll b_>jj>-l Lo IJl£>3 <CilaoJLII 6-XjJuiii /><peJI 

< TT(/jjiaJI jj>sdl jj-iiij dJUi>) :JjLaJI t^Jlais cube^u 
Jj* ^jSl! CjtiL2u£VI file ^1 4£jLi ^ i-illaj JjtuuJI Ija 

f Ukll £l JaiiL ^jIuAjI ^ ill £Sjj t^jill j»J?^l J^MJ jSaaJI 
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j»$auJI siA (j) ci^jljiJI jS (jljuiiii sJjjJj fjauU %Ju\) \)J^ 

! ! ! I u 

^1 ^ajUa^l" >j LjjCj 1.Hi* U-J l^ak- IjAlLl 

j£\ £p jtia ^Vl Ija ^1 ^ifMi <|jl! ^Iaxujj t flashlights 

.[12 

UaIcj ISjj^ lla^l£ UJ^ ^friJ"^ <ji>^ CjLaK <j£U '^jffij 4_HJ^ 

(Jjaj tyiUj 4^1 tjjj^lj j^V^ (iUIjt ^jlc Jj 
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q^ols 6_>=e»o 6XS> Cj_ujlJI .(^jjL^loj LijJI eIcx_iajJI iLjs) ! JlftS <<1J_juj 1400 

'(6) "^1 ^hjSII 11*11 ^J*} ^ f U JAi 

tipJL (IjJjSj 

"Since light from a quasar illuminates all of the material along 
its path to us, quasars serve as distant flashlights revealing the 
properties of the early universe." 
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Ajil^jJI oj£ja!I <»J^-^ UJ^- 1 ^ P-Ia^I L^-i ^"^J 

:(7) JjL f Ukll J^l di) Jx*. <.£aAj*o*1L l^jj^aAj 
"they act as the brightest flashlights" 
.(8) ."UU^ J&\ jjjL^I Dj" : LT^J 

Lgjjj Ulj ILUaj Ijj; cSJjjuJI fj*^ bl) * t- 4 ^ u! 

£jjtuoall Jill jAj fgi.u . n V JL£ c^VI )JA ^1 fflfy" (> O^^J 

fUkJI 4iuilj U (jjj (jaljlSlj JjjUaUl lift ^jJa-a U ...JfLuujj 

c * C £ 

<j^j £l ^^ja-a Uj ?Uj!i JjS Jjj| £j>u*% ^jUJI 
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v_9\JT Lc -Xs+js h_svjjjoJI O9SJI ci9b> ^^JLc iSjj oljljlgSJI 3! oL9lj_JI jo$zzi)\ -X^l 
lo 11)3 v_s\3 Cv_swajoJI ^1 ».<orJlS L0L0J j-g-tys <cL»j<).ioll oI^JLiaJI (jjo (JjjMjoJI 

Lfi>LoouU3 cLcXjiaJI LgJ (jJj9 /><pejJI OAA vJ^Jb* S5JJI />; log 1 1 Pill dljL>J3 .<lj<p>- ,JjO 
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i<L£l£j Att) QjjiLail ^jiWUll jAj lA^lj lituj ls jxj 4J1 

(Jrfjlall ^Jl^j Oj J J*J <-flj^ t^jluuSl U^-aj fJJJ^J W^J j* 2 ^ 

aJA ^ jiLuj ^ jJlj fSSjl^j j^Li yj) Qj^J 3 MiHJ 'OL^I 1^* t^j 

.[54 

(IjLVI jl^cV SjJjlm 

a iA (jiiLli uflj^uj tUjl£j| o^-«J V Cjlj^juj aJC. ^j'ijl < »11 (jjjj^I ^ 
.(libSU ^al^lj >£iLaJI <y*-*M (A J*j±^ (Jj 'Jjjlj (i? Oj J ^1>?aaI1 
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LjliLiu£V) £-» '.toil iu Lajj t^Jajii aJjdui ^JU-ail i-lA <ji (jjl <-fl$*jj 
Ujjc cJjUil f Jj <ji j^C Sjixa djjAJj 

S^Aj t(c)l^j) l^j UJ*^ AlaSa. £C Ldjf CjjjC jl] 

Cj j^dHlj UJ^ ^ ^\v^ CP ^M* J 4-*^ 

£u*aJ) jJxSI j-a l^ialjjj AjUi£ 4ij jxjjiil cA^ J*^* J^! 
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sjffuij UjU Ljj-a (jli *UkJI j£I U£ Jj 4 j>aj ji ji SjU 
JUfi £utS (jUUIj jbJI jtill jl) 0^ ^1311 d\ :*UkII di* 

^ C)]JU <^kll JxuJI ^ JIaL Ua JjVI jb^Vb 
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4Jjj (jc- t (^TijjUf'u; Ujiil f ULill Ujjj) *^ Jj^ ^) 

aifc Qjg J'"J -<»J^ ^IaIxII 4je ^jJ^JJ La I^Aj t^il^i ^jauJL f. IauiI) 

IjAj I If. UuJI (^jJj ^1 £^^UW cr*J&\ <^i>?-^b fjajll 

.(9) ^jMj fl-iiS*-! <ji cr*^ cSf" 1 
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(Ijiajj V ^ c-jUaaJI £)L Lba^ ^T^l a£\ Uiab 

f UUl p * *l>"< g$ 4xj)I l^iVjSi L&a jjij \+A 

* U£? lijS jl IcjJa Lj^l o*j$lj ^ 3^ lM^ cA? 

Ujlil f UUl Ujjj Ujil f Uuj $ J* cjAili <,5? 6^" 

^1 joulj IJAj .[12-9 :Caiuaa] (jxj^l jj>ll jjJ2j <iUj UaL.J £JjU<xaj 
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jjjtjLaJI i^l all ujx^l tub ^jjIaaL Jj.4l0j.aii jL JjSj 

.^T^ll CjlaLiu£VI aiA IjxuiL fj t <j-akil t_jliU2u£Vlj 

q]JH\ JSliaJI aifS ijjill CjliL2u£l ^la !4& <> <>a£*JI Jj 

^ Job jjSI dJj JS <J c^Aiiail f^jj^l ^T^il i-jUalj AiAla AiJj l^aC 
(Julb <> ^T^il si* £l£ jij . Jja. AjIj c^lau Atil <_jIj£ JjAua 

.[93 :JaS1I] life JilL dljj Uj l^jaj£a ^LjIuj 4l j^il 
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i jjo J^jg dJjLo l _sv5LLoJ I /distil ijLuLijiSI <J^> "/xliu _n_jIJI 05SJI" o\$jsu cJUjo (1) 
Ijlq} OJcxj n_so95JI >-i<).<oll ____1jo 9^ ^JjLo j9jjj-iS9j_II .LjjJ>_>j5 <__>L> 
_>__jujI9 iCU_uj _JI 380£>>j_c ulS LoJuLC C19UI lp_alU >_svJI cLJ9_JI glgjo\JI l >c >oJ LszJ I 
lfi>JuLC iCUjuj OjjJjo C19SJI _>jcxC 2-f-— i_vi> C19SJI gjjjgjg iJuoJ 1 >C gyLJI 09.nl! \a£> 
: «_sJ LJ I -MjJI i_\lc cLiooll g9gjo _n1c 6:>9j>9jo pJLqjoJI .. jSLiiuJIj t^Jg^l />9<_JI olju 

http://www.space.com/scienceastronomy/big_bang_sound_040601.html 

J lis 

.[11 :_JLa9] (o^sjLL -Jl^ 9I Lc^Io LoJj ^3^9 ^ 
:JajljJI _r\lc "jbt_il (jjoJg £u^taj lju OjSJI" lulgjjzj qJlajo jJ_il (3) 

http://www. newscientist.com/article. ns?id=dn5092 

:]eu\ 9j l\ jlaA lliuo (4) 
http://abyss.uoregon.edu/~js/images/qhalo.mpg 
http://abyss.uoregon.edu/~js/images/NGC604.gif 
http://abyss.uoregon.edu/~js/glossary/globular_cluster.html 

bbCjL>l _yJx: "O9UI 6i\Jg slij £lo__" :olgJLSZj cillsLo ^^svS OsL> obtjj./vJI OAii (5) 

:^_, JajljJIg 2004-6-23 Sjj^ j9_ i«-uo i_sv9 

http:// news, bbc.co. uk/ l/hi/sci/tech/3832711 .stm 

iJojI^I ^jdz- cL—iil Luub cJlSg g95jo ,_sJx iijS^io <Ul_oJI 0±2> (6) 

http://map.gsfc.nasa.gov/m_uni/uni_101firstobj.html 

:Jajl_)JI ,_\lc 6j3$ix> "C19SJI >_svS Jl2j\JI" lulgjjzj cULbjo >_svS (7) 
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http://www.xs4all.nl/~carlkop/xquasar.html 

cu\J£J tL^aJIg diiaJI /XjuoS { jjd Jjuj_huoj jS^^juju^ 9^9 icLoJall Jo\J J99 IjtQig (8) 
t-) jjjOouj 1018 JilaJ ^o\J fiStj OsLol ul" :i_so9^ gli.<orvS jljljill Lo^slg J^su, CjuJ> hjj 

LmjUUOuuUL^ 

A typical quasar's luminosity is somewhere in the order of 1018 suns," " 
.Churchill said, describing the quasar as a cosmic flashlight 

:JqjIjJI ,_sJx 6j9$±a cUlfljoJI 

http://www.collegian.psu.edu/archive/2001/01/01-23-01tdc/01-23-01dnews- 

10. asp 

Oj^jJj _>iS\JI vj^JI pLoJLc l jjo 4J\LJ (v_so95JI gujujuJI 1 >C OsjoJ) 0\$jsu ^JLilo jJoil (9) 
Ogj>3 iLiLoJIj cuSJLflJI cL/^oJI ijjo _>JLo Jjj dllaJI /die ! oj5j3 JbtioJI Ijl& t_svS 

l _SOr_>j Lo>$ idJjlojIjJIj dliaJIg sL/jjiJI ±%sm l >o Ogjuuuojj Ojljg iA^szoJI ^jjuloj jj^o 

iJajl^ll ,_j\1c LjIjoJIj ^gJjsJI StSV9j9^' -L^JjjoJI S99jo ,_j\1c Jj^IoJI ,_j\lc £\Lb\JI 

http://www.eso.org/outreach/press-rel/pr-2001/pr-ll-01.html 
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IjLaSj ljjSjJI aiA Jluai uLj£ :JV$*JIj !<Ljjl!l jAljIaSI jJa£? (j* UjjjjcIj 
jjJoU ?j»JJ^I Ob^l (IjISjUaJI si* £C l^walj faj-ia. AaJ £l jAj 

J>u&l ui^l SjftUa 

<> 4ilal» j* LujU 4Jt£j f UIc <&jxj U£ Black Holes Jj^VI uSaJI 
^Lu Jl^u W AJlft aJUil i"w «yA jjj£ Jl^u tlifafcua £lL»JI 

jl^JVb sjj^I ^ fjJJ UaIc Jj^VI u&U) J^uj .AlkLUl 
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-Xfij ..QjSlS cisLiajuoJ cuo ^~J_yS\ Lcx^cj gJLuJS ^J^J -^9^1 i-j-ftiJ 'jjJLiti 6j9^> 
.^9jjj\JI i_«JiiJI J>-li /xqejJI v_s\Aii«j ^_99jjj 6_) » .<o9 6jj3 

j jw u^j^b <J*4^ ljj* lsj^^I c>& 1790 fie- il« 

4^1*11 4 nnnli ^Jjiaj djacijJ 1915 ^Ifr yS if IauJI ^ AaiiLa ^jaJ 

4aIu£ f. b>Jl cjjSail jjj iAiy&\ 1967 <*lc> <ji 

^ua Jj^J JjU Abd^a MJoujIjj fl&Ixj) ljjjI 1994 fit -<»J^-^ J^4-^ 
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J&j c^auilj A-aljJ ^ Alj*. LiaLj M87 Sja-ftil ^ jjC 
.Mjnuill 4jlu&) AJoujIjj ^LuaVI a^A Jjaj ^ Al&l 




<6_>jj^ iJLSu gjjxij ul sj-Sj 'CiL^ ^-»LpJ v_s\3 igj-ul v-jiij ^_sJ| /xqeJI JfpelJ (_s^j^ 

(0^9$ (jojuxJiJI li>l) i^jJLfij CU99 v_s\9 JjpeJI Iju3> ,_sJI cUiJaJ OjLijI t^JLai 
Lo Ia&3 iEv^Joj cloloil LojI jjjD jL^jI ssl dULa oil .[1 : ^sSoJI] 
J>il sSl (jic£) cLoJL$ Jc*j Joj^toJI (jjj^LaJI v_s^fl9 .(039$) cLoiSu uljiUI cue 
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SjJL^I i .1.1 ^jjjLaJI ajii £la aJjiij .lijj ly*-" 3 ^) f-?-^ O^J 
Jjai 4JlaJI sj* ^ ilyJl Jjai 4iai^ai 4jat£JI jjCj 

.iiu^ ^ (j\ white dwarf u^jj) 

«*£**«* * -V *** * * * ♦* 

jLacVI Jla cjUj^ ^ AajIj Aailc Sjl>a I^J-a M 4j \& A-aljJ ^ JJ^dj 
AajjlaJI JIa. (IiliL ^ ^n->U 4^j!>UI <jA <-JJJ^ 0] 
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^ £Laj W VJJ^' lJJ^ <-&A\ .S^ljll 



.^y V U3a a JjJtfl J*aj U IjAj !!t*lllS 




(JttJ ilulj ]>x^ "-^J ^ J^-* t4 < imKH fj^-i^ iLaJac, lilj^j 
ACjjj CjJlj |j| ((j<ajVI ^Jjj^- JxL IJjIc. ja^j) life Jjjj ufljjj o^jVl 
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sAj ^H^' c** 1A 4 11-2 ^1 J*^J ja^ll I 
L£2 ujj^il A£»^uj AjquUj .(jJajVI o* "-^di iSJ^ <Jfclxll 

.Jal AiujU ^1 ^ > 2.4 

tJ J& Jjjj Jj^VI (jSal! £kuu yjfr tJJJ^l 0> JJ^ 2 LjVl 

V Jl*. ^lailjj cAajlail / J Ijla jlaS <-ftJI 300 ^1 c*>uaJI 

u&UI (jjj^ l<uiL£ <i>*i f J^l (j^ 9 <LaIaC. Jjiaj ^jiSj 

cjSjJI ii* 4L£ Ajia. ikL liaS ^Lu^l <> 41x1a £l ±a>j2 J>uiVl 
' CJ° UJ^ 4 L>* J-^ ^43j UJ^J' " (^tuJI AJaxia fAAj Jj^jiVI 

!(_pAuill 4Jj£ £jjla till (> ja£l ^1 Jju&t J^ai 4j 
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It creates an immense gravitational pull not unlike an invisible 
cosmic vacuum cleaner. As it moves, it sucks in all matter in its 
way — not even light can escape. 

<Luj£ A 1 11*^0 Jla J^au AIjU ajS Jjiij — f IJjajJI <-jj£^I ~ LjJI 

fcJaluu V f j^ail t L^ijjla ^ 4i jUaj La JS _jiu Lalle t jjl V 

.Ljla cjjj^I 

Uuit Aj^Lj <^fl <-ij3j1! siA Aiiia. j^-aikl ljjL^I ^1 ±aJ 4laaJI si* 

invisible :<£>i V fLuiafrl aJA -1 

vacuum cleaner :^uulaJI Jla J^u A&li LpjjjL* -2 
116 



moves : j)>«iuAj — 3 




HJaSa cjU£ f bj^l vj&l jc ?Uklt <UIS U J£ <$U1 
cpJj .[16-15 (oiill jljaJ! * o-^W fJt JjL 
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jjc uf\ invisible 4»aKj * Lakll Ajc jjju U IjAj .^j! <-L Jjia ^ ^ 

*Laisu1 AaC jjju U IjAj .SjjjS ililcj^ 4^H9 cr^ : jt£^ ~2 

.djali ^1 move 

jjju La li&j .LjJJjjIa ^ AijLuaj La JS £ajJJj o*a£j ^1 I^jjuUI — 3 

.^uula ^1 vacuum cleaner * Lakll <ue 

^9 <j»ji\ 4j>j ^ <jSj {J £jU1I <jjiUI oia 

££j ctjlijJa ^ MijLuflj La <j£ L$JI iSJ^ f Uu»ll 

^laJLj t 4jAia AaAlfr 4£jj LjlijiL^I sift £C o^lxSi ula£ 

si* ^jjj Jjlivll £C duaaJI ^ f Laid! Jjjaai ^"jiUI ^ giiimi 
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jij) : Jja-»JI 4jU£ ^Uj JjL cja^j <_iUS <j*Aj c^ 1 *" 5 ^ &I>^' 
.[82 :f lyull] (fyjS tl&il 4j3 Ij^ji 4JI1 j£ Jj& 5-» £t£ 



1- www.hubblesite.org, Black Holes. 

2- Hawking, Stephen. A Brief History of Time, Bantam Publishing, 1996. 

3- At the heart of every galaxy lurks a black hole, astronomers believe, 
www.chron.com, Jan. 14, 1997. 

4- No Escape: The Truth About Black Holes, www.amazing-space.stsci.edu 

5- Boslough, John. Stephen Hawking's Universe. Morrow Publishing, 1985. 

7- Novikov, Igor. Black Holes and the Universe. Cambridge University Press, 
1995. 

8- Black Holes: The Deadliest Force in the Universe, www. abcnews.go.com, 
Aug. 28, 2006. 

9- Black Hole, www.nasa.gov 
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Jab IJAj cAaAidl J^UajIj ^kll £a Jjijj ^jjil) 4j ?U U JS J ^Aj 
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Jjjj ^Ujj <4jbj A>)li (»]>jj UjI£j ^jjJI jj^j ^^MJ 

<_& ^jj LLic ^Lu- tub jSij £lj LjjLL^ £1 [281 :SjLl!] 

bub viUU t [44 :<Jjl)n] (Ojfci tliji-j <^ j*^) o!>^ 

CP 'lw^ <^W> l£ 
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pJkij A^Akil JplSaJI ^4*1ujj ^SLuj i^jW 2 ^ ^ i.nyllj 

Aj2 ^au ^jj ^Lu- 4Jlj . J* fjJ! dlj £,i ^Je l^ill ^311 JLjjjSll jAIjMj 
CjbVl <j"* LlLafe tCjjiij Ci^ji Laj CjjjJa^i Laj La j£ 

<LaU <_£j*J tjjlij <ULac4 ^Luul j£ ^^ja^ 4»aUJI ^jj [49 :i if Ml] 

awI j'i-i^j i-flj^j (l^ 3 ^ IjiaC 1 La Ijiabjj) :4 j'nftj Ajjj UIjjj 

V JalaJ) cA-aUil il^lj A-aUil ^jj ^^Jajj Sjjj£ i^U liJUA 

^Sl ^Slal Lflil! <J Jaj > ^ilfl .[21 :ai*sa] (^jii^ s > 



122 



(yLfi>jJl5 Cju15s3 sLoJLJI Cjtiiliul li>U>) :,_sJIsj9 dljLj «=CDl J^ib IoJulC 
o^5L«_juj Lgjls cLoomJI JjliLiiul o-c LjjLaJ qlll oU ,jjo cul oaa .[37 : l jjo^-_>JI] 

ol_>3to3 j^tfiJu v_soJI /jjpejJI (jiQgi ls-)^>3 l^J-)^ sloJaJI ul Jq^-Mj iOLfl>jJ15 
Ojjig ^U£>lj 0I9JU CLOjjJI OL^-gJJ I Q+jIu c^gj /XjjJjJ Lpjl l9-X^9 LgJLo^Li >SiaJu 
v_s^> Lojl ^joLsJI /39J JjijoJ \J laJo Lfii_>L_pJ I eLjI /jjpejJI Lgjxjuj_>j v_soJI oL^-gJJI 

./59JI dJUi) v_svS eLxjujJI jL_pjl ,j_c 6_>&^lo 6j$j£> Lojl ^joLiUI /39J JjujJ 
jAj ouuiJl jA ^ jil ^aaJ) lift ^ £l fcJaluu £l .[1 
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v_i_>»Jl9 iCjjjo^I v_Sl .[6 IjjgSjJI] (cjj^cjuj jLiJI lijg) I^^Jlajg liljljJ <J$su LoJuLC 
IJl£> Jj^ti o^ 3 O^ ^ s^-'s '"^jl^ ^>j^ S^jS oLx>I i_Sl ijf^jJI j-Suuli ! d$su 
6X& Jjlcxcl ^ £igl cUJl ul9 ijjo\JI ljui> OJl^juj <Jl£ dljJJ ul gjlov .nig jjo\JI 
6jl>> cL>ji S9>jJ 6>g. .<o i rJ I /xjo^JI Lpjjo jjjSJuu l _^Lolg LcgJL^g Uj^iLnJij jbcJI 
iOJuuu Oglo^-I pJj.S cU_)ljj> &fiJjJ cLoJI <~S_y$ <^>j^ v_oJ I (jjo ^jJI cLoJI 
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(j^a^ajoJI _psJI bj&Ub) Oj^UaJI OJi^j />oua9l ,_$Jls!J3 dljLi «=UJl ul9 

.[7-6 ij^JaJI] (8II9J SL?3 vl^C ^1 * j^ilAjuoJI ji^SJIs) :Jlh9 

4*L A^LjAil CP ti-a&J t^^MJ 4;Wj ^1 0' 1^ d±i \'&3 
^ ^obAil CP dxj^\ f Uj? (jIaJI) .jJt\ |j* £e 

: jUaittl] Ijjj) : jUaittl Sj>- Sj^uJI Jj .[6 

•[3 

fl^j) I^Aj c(t^jp) SjIjj t(<ijJLL<) JjL SjUa U cr uiL ^iuuj 

o- 4 ^iijj Cy* a ^ ^r^AAi ^u- 2 
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^1 f UI1 ijju 4a.jJ Uijcj c^oao^jS?) <> S.ia.lj Sjij ^jajjJjfJI 

Ljlc Uj> Jluuj sJA liliili £it>j.iil <-Wl) Jj-^ 

f tall jjA <Lm£ £-^JJ (»J^j LalSe 6[)n^ oil ^ CjA^j La IjAj jlaAjVI JjAuj 

J (jji mkj s^i^i up* jaiuj ^ jLsii aft 
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^Ij&l aJA ^ '(^lac ^LS jA Lul cljjlaj 1&& ^ UkJI <UjL 

(o^jSn >a <> %1 (> J&i o^jSfl Sj^a) q^jVI ti&i 

IJjujIj oIaj] <4^kJ jI^jaLujL tSl^ajj <jC- SjW 6, 45A SjJjiil aJA 

ufcM l^Jjip. jjau^l (> Ltt£*"« J}^ L ^ .^mu OC 

^jj jA <j-0 t-Aj-HJ .£^.it^l a i& jjC a>i£j JjSJjjj .MjjjaII LjLakjjJI 
aifc JlJjj l_9j^u Jjuj cAa^ajVI djA^I a^A Aa2 <_jjlaJaj ^ab^l 

<_flVT 4jj]>* ^V"" tj^-i ^ C-iLxaSi (J^Jjjj gj-L-aii 

.[3 :jUaittl] (^jM 
<> Jj V ^2* jUijVI ol VU3^ J^*j' Ulalj 
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JjL SjIjj djjai JjL Sjla2 jl Uall <Ue Lf La 

: Ji9^1 U :JjSj ....jUJI j#*-uuj 'f>J9^ jlJSjlj 

[14 

UAj .[6-1 :jUaittl ] (^1 ^ 3> U 1^1 U * ijilj 

jA JpliaJI aifj tub (jhKoM cJ^llaJl a JA j£j <> ti^l ^jU 
V^ 3 ^ cr**^ J* O^VI ^ 'lA^Y' 
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:^JjJ>JI] (Ijjliii ^1 oS3>ls * Pjij cJ>Jj lip i^lsJs djLi 

cLjJuI y^j^JI ^ ul t^JLc Jju cujiSJI JlA (L^JLkjl) 3joJS y_sJ\ IsjJajls [2"1 
<i3b£ ul sSl <6^LoJI cigli^ Oilj ^j^JI v_svS LJ_>J loJS 0$)$su cloiaJIs t<ihsu 
cigliSJI ^Ivp LiLcvaj loi^s ilg-Jb v_soJI cUiJaJI ,jjo Jsl ciyi5_)\JI Oj^JuiUI 

■ olo.loll oJlA Jiij ib_>j dJJjJs 6jju£ $$±> 

* JijVl ^jjj IjI) : Jta ^buj 4,b2 At $i ^ liSAj 
2fo o'L * Ujlail Jiijj * U £,tLu^| cJ^J * O^J^I 

y j£iu 0? >J 1*5- uiJA dlUA ^LVl .[5-1 :fcjI)M] ^J? 
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<UoIc JpH* CP Uj^vjj ^jJI \'utt CP Uj^aj UHc ^Ujj <4)W^ 
Jjjll^ <j-* AjjSui^j Laj f LaIxSI <_r^J k^jJ^J (-ijjji j*b^J 



. jjSj JJV3^b -C5^<J ca^*H9 




(JuS :<JI>JI Ha-jlaj (fr* 8 ^ ^ b-^JJ) 'Mj* c^! 
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t^jll <OalI]| ai& die (-iSjjj cij^u j^iall Ac-yui ^jLuu A&yaii jj-ulj 
tAJjA l^jjj L_flj^u fj^iaJI Ai^uu JjUju ^jluuVli 

Jl£ tdljJj 4<L»US ^j^aUi ^jjj Jjxj <-fl$*j Af^uJI a JjIaj 

jj^iia cLuUj) ^1 Sjj-ail 4«J&J 4Lu<J tjA AaAidl JpliaJI s^A £l 
c^la ^jju (jC- Ajollj ^ 4-iIaLi. UHc- (JjA^a ^jLuuVI 

jjC f U jt$JI Ldj| L^ij Ja^£ jlgj) 4aaJI £b ftjjllj 

^1 Jll jlf&l aJA Jaiaj ^^u^i ..<U*la ^ £jJ (> jl^JI l^aflj 

..S>VI 4$£ta jjc L^l ^ila ***ta ^ ja.jj 4_bJ1 
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<yuii tui ^b^l <^ .[191 :o]>«c 

uua1uu3 4_ia]£. <Luj]jJ jLaailj JLtaJlj frljojMtj 

(jiiiij ojiiliii :^-<»uii) cjp- ^Ujj 4;Wj <1& ^ Jj^ 

Jj&j V UjL tLtfruaau flit j flij j-alil (J^la^I £&JJ fll 

Jl» cijjiaJ AoaIc i^LiA Jjij flaJ c4*IjaJ1 ^jj jA ^ut^l l^A fll 
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Cjjaj ..^j^kil jIacVI ^wa|>« Jjllu i-flj^j c^l f lui &\ tj*. 4a* 
JU-a <J Jjjliajl (j«9 ^Cj^^a £4 Jj^l fjaJI j!iLi liuje all 

.jysj^ii ^jiii UjiaJi ^ JaIsji ^tkui <£iut 

135 



3 AmSLh 

5 r ' 1 aill (J sUaJI (jc dlaall <Lij 

18 ^jjSIl 

47 

60 jW^ls J^l ul^ 

73 ^jjjj *Shj^ 

85 l^li. <J »Uiu]l 

109 ub^' (j- 1 ^ ' ""' Shj^ *M ••• «-l-i>"ill <- 

120 <LaLia]l ^>jj i_ iljjab jiij AjjjS Jjjl-a^ 
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